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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
present application. 

Listing of Claims: 

Claim 1 (currently amended): An assemblage for form ing » hydrodynamic 
bearing , the assemblage comprising: 
a shaft mombof unit including 

a shaft having a cylindrical outer circumferential surface defining * first 
side of a radial hvdrodv namic bearing section, and,, ftn end curfecc which ic 
orthogonal to the cylindrical outer circumferential surfac e, an end surface 
where a fir st joint surface is formed , and 

a disc member having-a of diameter larger than that of said shaft and 
having a flat surface where a second joint surface is formed, far facing the 
end surface of the sha ft, the flat surface b eing to be joined and fixed theret o 
said ond surfa c e of tho s h a ft; 

a bearing member having a cylindrical inner circumferential surface feeing 
opposing and rotatable relative to the cylindrical outer circumferential surface of said 
shaft Jo define a second side of the radial hvdrodvnamic bearing section and 
capabl e of rotating r e lat i v e to s a id s haft m e mbe r; and 

a radia l hydrodynamic b e ar i ng part formed between tho cy l indrica l outer 
c i rcumf e rent i al ourfaco of said shaft and tho cylindrica l inn e r circumferential ourfaco 
of the bearing m e mb er? 

wherein in joint curfacco of said shaft and said disc m e mbor, a n 
circumforontial annular, a xtallv protruding projection having of JJa]l diameter smaller 
than a n outsido diumotor that of said shaft and configured so as to melt under a 
predetermined applied voltage, sai d projection pro vided o n one of either said first or 
second joi nt surfaces and projecting in tho axial direct io n,: and 
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a recess at teaot of which outer peripherally fcas^a of diameter smaller than 
the outside ctia motor that of said shaft a*4 yet larger than th e diameter thaj of the 
said projection, and dimensione d so as to receive said projection as molten matter 
and has a c i rcular ohapo arc prov ided, said recess provided on one of either said 
first or second joint surfaces: wherein 

by bringing said first and second joint s urfaces into contact and **\rt prnjnrtinn 
is m e lted whon applying a predetermined voltage i s app l ied across said shaft and 
said disc member in a ototo whore the jo i nt s urfac e of paid shaft and the Jo i nt curfaoo 
of s aid disc member oro in contact with oach othor . the said projection becomes 
melted molten matter i s h oused and flows into said recess, bringing sard [[an]] end 
surface of said shaft and a said flat surface of said disc member afe into contact with 
each othe r i n a portion outsid e of s aid roccos r and welding said shaft and said disc 
member ar e i ntegrat e d by wold i ng together . 

Claim 2 (currently amended); The hydrodynamic bearing assemblage 
according to claim 1, wherein said recess is [[a]] circular recess provided In one of 
the joint owfa e es which are joinod to e ach other, of paid shaft and said disc mombor , 
and said projection is provided projecting from the base of said recess is projected 
from th e joint surface of said shaft . 

Claim 3 (currently amended): The hydrodynamic bearing assemblage 
according to claim 2, wherein said recess and said projection are provided on said 
first joint surface in an e nd surface of card shaft 

Claim 4 (withdrawn— currently amended); The hydrodynamic bearing 
assemblage according to claim 1, wherein sa id proj e ct i on is provided for on e Of th e 
jo i nt surfac e of sa i d shaft and the joint surfac e of said d i sc mombor, wh i ch are joinod 
to each other and, said recess tak es is in the form of an annular groove and is 
provided for on the ethef one of the said first and second j oint surface s on which said 
projection is not provided of said shaft and th e joint P .i irfnr . n nf cq I H H i *n mpmhnr 

Claim 5 (withdrawn — currently amended): The hydrodynamic bearing 
according to claim 4, wherein fef the one of the sard first and second joint surfaces 
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on which said projection is provided of said ohnft nnri membe r, w hich arc 

joined to each othci, u rocooQ wh i ch is recessed from th e joint curfaco io provided 
into a hollow [[onj] to the inner circumferential side of said projection. 

Claim 6 (withdrawn— currently amended): The hydrodynamic bearing 
assemblage according to claim 5, wherein said projection is provided on said first 
j oint surface for an end surface of said ohaft , and sard annular groove is provided in 
said second joint surface n fl n t rurfnrn nfrniH mrmh p r 

Claim 7 (currently amended): The hydrodynamic bearing assemblage 
according to claim 1 . wherein said projection and said recess are both provided on 
the same one of either said first or se c ond joint surfaces, f o r n n n nf jn . nt ^n r fnnnr nf 
sa i d shaft un ri n nid dice member, which are jo i ned to each othor andrfef on the other 
©ne of the said first or second joint surfaces of said ohaft and sa i d dice mornt ^ 
w h i ch ar e join e d to oach ot h o f , a circular proj e ction - protuberance is provided having 
an outside diameter smaller than the outer periphery of said recess and larger than 
said projection, and projecting m4he axialjy direction from the -sald other of said first 
or second joint surfaces is prov i d ed. 

Claim 8 (currently amended): The hydrodynamic bearing assemblage 
according to cfaim 7, wherein said recess is annular a circu l ar rococG , and said 
projection is positioned with in the recess. 

Claim 9 (currently amended): The hydrodynamic bearing assemblage 
according to claim 7, wherein said recess and said projection are provided for o flat 
on said second joint surface of said disc member , and said projection protuberance 
is provided for an end on said first joint surface of said oh a ft . 

Claim 10 (currently amended): The hydrodynamic bearing assemblage 
according to claim 9, wherein said recess and said projection are formed by 
p e rform i n g a press press-w or king operation on said disc member. 

Claim 11 (withdrawn— currently amended): The hydrodynamic hearing 
assemblage according to claim 1, wherein said bearing member has a bearing 

surface facing one or both of surfaces of said disc member, and a thrust 
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hydrodynamic bearing part is formed between said disc member and said bearing 
member. 

Claim 12 (withdrawn— currently amended): A method of manufacturing a 
hydrodynamic bearing from a hvdro dvnamic bearing assemblage accordinn in H*im 
1 compris i ng: a chaft member inc l uding a ohaft having a cyl i ndrica l outer 
circumferential surface and nn ond ourfac e which i s ortho gonal to t ho cylindrical 
e ater circumferent i a l sur f ace, a nd a dice member having a diameter larger than that 
of said shaft and having a flat swfaee feeing ^ nnH ^rfan p o f th e c haft, the flat 
surface being joined and fixed t o said ond cu rface of the^hnft; a booring member 
having a cylindrical inner c i rcumferentia l ourfac e facing tho cylindrical outer 
circumferentia l surfac e of said chaft and cap a ble of rotating relative to said shaft 
me mb e r; and a radia l hydrodynam i c bear i ng part form e d b o twoo n-the cyli*dfiea» 
outer circumferential surface of caid ohaft and the cylindrica l inn e r circumferentia l 
s urface of the b e aring membef, comprising the steps of: 

p rov i d i ng, in joint surfac e s w hi ch ar e join e d to o ach other oEcafd ohaft and 
s aid dice member, a circumf e rent i al project i on hav i ng a diameter - smaller than an 
ou t s i do d i amotor of said shaft and proj ect ing in th e ax i a l direction, and a rococo at 
least of wh i ch outer periphery has a d i am e t e r sma ller than the outside diameter of 
said s haft and l arger than the diam e t e r of tho proj e ct i on and has a c i rcular ohapo f 

applying a predetermined voltage across said shaft and said disc member in a 
state wh e r e a in which pressure is applied i n the - ox i a l dir e ction to on said shaft and 
said disc member so that the to bring said first and second joint surfaces ef said 
shaft and th e joint surf a c e of said d i sc - m e mb e r are into contact with each other; 

melting said projection until the end surface of said shaft and the flat surface 
of said disc member come into contact with each other,, in a reg i on outc i do of caid 
feeess and allowing a melted molten matter [[of]] from the projection to enter sard 
recess a [[; and]J thereby fixif ^wefdina said shaft and said disc member together by 
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Claim 13 (withdrawn— currently amended): A method of manufacturing a 
hydrcdynamlc bearing from a hvdrodvnamic bearing assemblage according to claim 
2 compris i ng: a chaft member including a shaft having a cylind ri ca l nuto * 
circumferent i a l surface and nn phH ^nrfnmiirhjnh j n orthopr-rnnf t o the c ylin drical 
outer circumferent i al surf a c e , and-a d i sc member having a diamotor larger than that 
of sa i d shaft and hav in g -a fl a t su rf ac e facing the end outfac e of the fihaft, the flat 
surfa c e b e ing joined and f ix ed to said e nd curfaoo of the shaft; a bearing member 
having a cy l indrical inn e r ci rcumferent i al surfac e facing the cylindrical outer 
c i rcumferent i al eurfhrp nf rnirf rhgft nrv l rrapahlp nf rotating rn ln tivr t o -aid c h a ft 
member; and a rad i a l hydrodynamrc bearing part formed botwoon the cyl i ndrica l 
e utor otrcumteronti a l s urface of paid ohaft and the cylindrica l i nn e r circumf e rentia l 
surface of the b e aring member comprising the steps of: 

provid i ng a circular reco c c having a diameter sma ll er than the outoido 
diameter of sa i d shaft a nd r e c e ssed i n the axial direction, in ono of the joint surfaooo 
wh i ch a r e joined to each othor, of ca i d shaft and said d i sc member, and o 
circu m ferentia l project i on which io pro j octod i n the ax i a l direction from ea i d ono of mo 
jo i nt surfaces in th e rec e s sr 

applying a predetermined voltage across said shaft and said disc member in a 
state wh e r e in which said shaft and said disc member are retained under pressureed 
against each other in a d i rection orthogonal to the axial direction so that the and so 
as to b ring said first a nd second joint surfaces of said shaft and th e jo i nt surface* nf 
sa i d d i sc member are into contact with each other; 

melting said projection until the end surface of said shaft and the flat surface 
of said disc member come into contact with each other x in a r e gion outsid e of said 
re c c e s and allowing a molted molten matter [[of]] from the projection to enter said 
reoess A [[; and]] thereby feef ^welding said shaft and said disc member together by 

Claim 14 (withdrawn— currently amended): A method of manufacturing a 
hydrodynamie bearing from a hvdrodvnamic bearing assemblage according to claim 
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A comprising: a shaft mnmh^r inHnHinr, ^ hnvino n ry| j ndrl c:) | o u t or 
c i rcumferential surfaoo and an unci curiam whinh te - r , r thr,g» n n [ te tnc eyijncfricjl 
out e r c i rcumferent i al surfac o , a nd a dice member hav i ng a d i amotor l arg er than t hat 
of oa i d shaft ri nd having a flat pu r fnr . n firing thn ™^ rilf f n r r n f thr ~ naft> tno fl 3t 
ourfaoo being joined and fixod to ooid end surfn cp o f The nh n tt; a bearin g ni m nu m 
hnvinn a cyl i ndrioa l i nner nir r i i mfnmntH i f^ in g the - c yl i ndri ca l o utor 

circumferent i a l ourfaoo of sa i d shaft and capable " f ™*-iting rrhtivc t o ; a i d c h a ft 
mombor; an d o rad i al hydrod y namfa b oaring part formed bc-twecn the cy li ndrica l 
ente r circumferential ourf a nB nf r . nM rhnff ™h fee ry |fnrlrir t nl inner ci rc umf cro nr Ja l 
surface of the boar i ng member , comprising the steps of: 

prov i ding an a n nu l ar groove? hav i ng a d i amotor omall e r than the outside 
diam et er of sa i d oh aft and recessed in tho ax i a l d i rection, in ono of tho joint surfaces 
which ar e joined to earth nthr>r nf .-niri rhnft »nH n ^ r ! ^ member, and a 
circumferential project i on which h a s a diamotor smal le r than that of paid annular 
groo v o and i s proj e cted in the axi a l direction from tho other one of tho joint surfaooo 
and a roooso having a diamotor o mallor than tho project i on i n th o other ono of tho 
jo i nt ourfacoc whic h a r e join e d to each ot he r of oaid shaft and said dice m e mbo fr 

applying a predetermined voltage across said shaft and said disc member in a 
state where in which said shaft and said disc member are retained under pressureed 
ag a inst e aoh othor i n a direction orthogonal to the axial direction so that the and so 
as to bring said first and second joint surfaces of said chaft and tho joint su r face of 
sa i d disc member arc into contact with each other; 

melting said projection until the end surface of said shaft and the flat surface 
of said disc member come into contact with each other A in a region outside of-oaid 
reeess and allowing a molted molten matter [[of]) from the projection to enter said 
recessj[; arid]] thereby fixtng -weldlno said shaft and said disc member together by 
w el ding . 

Claim 15 (withdrawn— currently amended): A method of manufacturing a 
hydrodynamic bearing from a hydrodvnamic b earing assemblage according to claim 
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7 compris i ng: a shaft member inc l uding a ohaft having a cylindrical outor 
circumfe rential outfac e and an end swfeee uuturh ?r ^rth^jonnl to th e cy lindri c al 
outer c i rc u mferential ourfaco. and a nW mnmhor hiring ^ ^ — ntrr | n rg c r tha n th at 
of sa i d shaft and having n flat a trfnr^ f^ i nr , rnr1 niir fn n r o f th e Gh aft, t h e fl at 
surface-b e i ng joined and fixed to oaid ond surface of tho chaft; a boanng mombor 
having a cyl i ndr i ca l inner cirerjmfhmntHi rnrfmn f^j nj th r cy l indrical out cr 
G irmmffir p nt inl nirf nr n n f rh -,n ^nH ^ pn h|„ ^ rotating rn l ntiv c to r a i d -haft 
merober ' and- a radia l hydrodynamin h n o ri np p ar i fo rmoU bu t wu u ii tho cylindrica l 
outer c i roumforontia l curfaco nf r . niH ^h~.ft thr, ^y fin ^ ri n nl inncr C j r c umf cr o ntj:]( | 
surface of tho bearing mombor , comprising the steps of: 

provid i ng a c irc u la r r o o o oc having a dlamotor omallor than tho outc i do 
diam e ter of said shaft and mnnrmr\ in thn ^ Y ; n » dtreetteR and o c i r c umf e rent i a l 
projection positioned i n th e r e ces s and pro j ected in tho ax i al d i rect i on, in o n o of tho 
jelf^o urfaGoo wh i ch a re joined to t?uch other, of paid ohaft and said disc mombor; 
prov i d i ng, in tho other ono of the j o int surf a ces which arc jo i nod to each othor, of 
sa id shaft and said disc mombor, a circular projected part wh i ch has a diamotor 
s ma lle r than that of said recess a nd larger than that of said project i on and io 
proj e ct e d in the axia l direction from th o other ono of tho jo i nt outfaces only by a 
d i m e nsion smaller than a dopth of said recc e s; 

applying a predetermined voltage across said shaft and said disc member in a 
state where in which said shaft and said disc member are retained under pressures^ 
a gainst e ach other in a direction orthogonal to the axial direction so that tho and so 
as to bring said first and second joint surfaces of said shaft and the joint ourfaco of 
said disc m e mber aro into contact with each other; 

melting said projection until the end surface of said shaft and the flat surface 
of said disc member come into contact with each other A In a region outside of said 
recess and allowing a molted molten matter [[ofj] from the projection to enter said 
recessj[; and]] thereby fixH^g -weldinQ said shaft and said disc member together by 
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Claim 16 (withdrawn): An apparatus for manufacturing a shaft member for a 
hydrodynamic bearing, for joining a disc member to an end surface of a shaft so as 
to be substantially orthogonal to the axis of the shaft by resistance welding, 
comprising: 

a pair of electrodes disposed so as to face each other in the axial direction in 
order to press said shaft and said disc member against each other in a direction 
orthogonal to the axial direction and to apply a predetermined voltage to said shaft 
and said disc member; and 

an axis adjusting jig for making the axis of said shaft and a center position of 
said disc member coincide with each other, wherein said axis adjusting jig 
comprises: 

a cylindrical shaft holding part in which said shaft is inserted, thereby 
positioning the axis of said shaft in a predetermined position and holding said 
shaft; and 

an annular-shaped disc member holding part in which said disc 
member is press fit, thereby positioning the center position of said disc 
member in a predetermined position and holding said disc member, and the 
disc member holding part is made of a resin. 
Claim 17 (currently amended): A spindle motor comprising: 
a hvdrodvnam ic bearing manufactured according to claim 12: 
a shaft member i nc l uding a sh a ft having a cyl i ndrical out e r circumferentia l 

surfac e and a disc membor jo i ned to an ond ourfaco of th o sha ft? 

a b e aring mombor having a cyl i ndr i ca l inner c i rcumfer e nti al surface facing tho 

cyl i ndrica l out e r circumferentia l s urface of s aid ohaft and Gapablo of rotat i ng re l ative 

to said shaft m e mber; - 

a radia l hydrodynamic Bear i ng part formed bctwoon tho cylindrical outer 

circumferential surface of said chaft and th o cyl i ndrica l innor circumf e rential s urface 

of tho bearing member; 
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a rotor coupled to one of said shaft and said bearing member and having a 
rotor magnet; and 

a stator constructing a stationary member in cooperation of the other on* of 
said shaft and said bearing member and disposed so as to face said rotor magnet 7 

in joint surfaces which aro jo i ned to oach othor of pa i d shaft and cairi dico 
mombor , a circumferent i a l project i on hav i ng a d i amotor smaller than tho outside 
diamete r o f sa i d shaft a nd project i ng in tho axial direction and 

a roooQD of wh i c h at toast outor por i phory has a d iamotor sma l l e r than tho 
outsid e d i amotor of oaid shaft and larger than tho projection aro prov i des ^ 

said projection io moltod whe n a predetermined voltage i s app li ed ac r occ sa i d 
shaft an d sa i d dice member in a G t a te w h er e tho joint outf a c es of oaid chnft and oa i d 
disc member aro in contact w i th oach other, a mo lt ed matter is housod in said roccoG r 
and on end s urfac e of said shaft and a flat ourfac e of said dico member come into 
s ontaot with each other in a port i on outeidc of sa i d rococo, thereby int e g r at i ng na i d 
s h a ft and - sa i d disc member by we l d i ng . 

Claim 18 (currently amended): A recording disk apparatus comprising a 
spindle motor according to claim 17, wherein a recording disk is mounted on said 
rotor so as to rotate integrally with the rotor, and provided with a 
recording/reproduction head for reading/writing information from/to the recording disk 
i s provided . 



-10- 



PAGE 11/14 1 RCVDAT 2/15/2008 11:20:11 PM [Eastern Standard Time] 1 8VR:USPTO-EFXRF«25 1 DNIS:2738300 1 CSID:7039974565 1 DURATION (mm-ss):04O8 



